The three groups did not differ in 24 h UAE. Exercise excretion rate (UAE) (ex-UAE) in patients with borderline induced a significant increase in UAE only in BH. Exerhypertension ( 
Introduction
percentage (25-40%) of patients with mild and The 1993 World Health Organization report enumermoderate hypertension. [9] [10] [11] Other studies demonated a number of cardiovascular risk factors associastrated that antihypertensive treatment can decrease ted with hypertension. 1 In addition to well known UAE. [12] [13] [14] However it is not known if the risk of carfactors such as age, gender, smoking, hyperlipidediovascular complications is also decreased in conmia and diabetes mellitus the report also considered junction with a reduction of albumin excretion folmicroalbuminuria (MA) a risk factor. MA is generlowing antihypertensive therapy. ally defined as increased urinary albumin excretion MA has also been observed in people with normal rate (UAE), not exceeding the sensitivity of routine blood pressure (BP), but with a positive family hisdipstick method for detection of proteinuria (ie, tory of hypertension, 15 as well as in people with bor-300 mg/l). In studies of diabetic individuals MA is derline hypertension. 11, 16 A potentially important usually described as an albumin excretion of 30- issue is the influence of physical exercise on albumi-300 mg/24 h. 2 Diabetic individuals with an albumin nuria. In healthy people vigorous exercise can excretion rate exceeding 30 mg/24 h (ie, 20 g/min)
increase UAE. 17 In some patients with diabetes have a significantly increased risk of diabetic increased UAE has been observed after minimal nephropathy.
2,3 Furthermore, overall mortality is exercise load compared with normal subjects. [18] [19] [20] several times greater in diabetics with MA compared However, there are no such published studies in to diabetics without MA, 4 with 50% of these indiborderline hypertensive patients. viduals dying of cardiovascular complications. 5 Accordingly, we have examined basal and exerData from the Framingham and other studies sugcise induced UAE in normotensive individuals with gested that proteinuria is an independent cardioa negative and positive family history of hypertenvascular risk factor, both in the general population sion and in individuals with borderline hypertenand among hypertensive persons. 6 Because of existing controversies regarding accuracy during day, 114/69 during night).
of exercise DBP, 23 only exercise SBP was analyzed. In seven persons with elevated office BP but a norTo increase urine output 250 ml of water was mal ABP, 'white-coat' hypertension was diagnosed.
given every 20 min, beginning 2 h before exercise Due to the small numbers the results in this group and continuing for 1 h after exercise (in all 2500 ml). were not analyzed.
The patients voided four times: at 20 min before Age and anthropometric data was obtained on all exercise, immediately before exercise, 20 min and participating subjects. Fasting glucose, sodium, pot-60 min after exercise. The first urine aliquot (20 min assium, albumin, total protein, creatinine/creatinine before exercise) was discarded, in others albumin clearance, and urine analysis were carried out in levels were measured by the immunoturbidimetric every patient. Persons participating in this study did method (detection limit 1mg/l). 24 not take any medication for at least 4 weeks prior The following UAE periods were analyzed: to these determinations. Patients with BH had not previously been treated with antihypertensive medi-
• UAE-1, UAE during 20 min period just before cations.
exercise; The protocol included office and 24-h ABMP,
• UAE-2, UAE during 50 min period from the beginechocardiographic examination, and 24-h and exerning of exercise to 20 min after exercise; cise-induced UAE. SBP and DBP was measured with
• UAE-3, UAE during 40 min period from 20-60 a mercury sphygmomanometer 6-8 times during min after exercise; 3-4 visits. The measurements were made after at
• UAE-max, maximal UAE during the test (higher of least a 5 min rest in a sitting position. The average the two values: UAE-2 or UAE-3); of these measurements was considered an office BP.
• UAE mean, mean UAE during exercise and post An Oxford-Medilog ABPM system was employed exercise period (UAE-2 and 3). and BP and heart rate were measured every 30 min. The hours 08.00-22.00 and 0.00-06.00 were conStatistical methods sidered as daytime and night time, respectively. These hours generally corresponded well with sleep
The Bartlett test was used to compare the distriand activity. According to conventional criteria the butions and variances of analyzed parameters with following measurements were excluded from analynormal distribution. One-way variance or Kruskalsis: pulse pressure Ͻ20 mm Hg, heart rate Waliss and Wilcoxon test were used to compare Ͼ120/min, a mean BP variation from preceding and mean values, depending on the distribution. 25 The following measurements by more than 25%.
results are given as means and standard deviation The following BP parameters were determined: or as median (I quartile-III quartile), depending on the distribution. Differences with P Ͻ 0.05 were con-• mean in 24-h period (SBP 24 h, DBP 24 h); sidered significant. Multiple regression analysis was • mean in daytime period (SBPd, DBPd); used to examine relationships between UAE and • mean in night time period (SBPn, DBPn).
other parameters. M-mode and 2D-mode echocardiographic examination was performed with an IREX 3A apparatus.
Results
Measurements were taken according to Penn convention. 22 Mean values were calculated from at least The groups did not differ in mean age (NFH = 23.0, PFH = 24.2, BH = 24.6) and body mass index (NFH five consecutive cardiac cycles. The following parameters were measured: left ventricular diastolic = 22.8, PFH = 24.5, BH = 23.6). UAE only in group BH (P Ͻ 0.05). UAE during exercise and post-exercise periods (UAE-2, UAE-3 respectively), and mean and maximal UAE during the test (UAE-mean, UAE-max respectively) were ± 2 s.d. in this group). In groups PFH and BH excessive (Ͼ56 g/min) UAE-mean was measured in five greater in group BH compared to group NFH. Hypertensives also had a greater UAE-mean than normoand nine persons respectively. tensives PFH. Groups NFH and PFH did not differ in UAE during the test. As shown in Table 2 there Analysis of the results in the subgroup of patients was no major change in median UAE during the test.
with BH having excessive exercised induced UAE However the mean UAE in group BH increased almost 100% from 48 to 92 g/min. In none of the Considering UAE-mean = 56 g/min as the upper limit of normal, group BH was divided into subpersons in NFH group, considered the control group, did the UAE-mean exceed 56 g/min (mean groups: with normal and excessive exercise induced UAE (n = 11 and 9 respectively). The subgroups differed not only in UAE-mean but also in UAE-24 h metabolism 24-h 111.4 ± 5.6*** 114.3 ± 6.1*** 127.9 ± 8.6 day 117.6 ± 6.0*** 120.8 ± 7.4*** 135.0 ± 8.5
Because of the relatively small numbers of patients night 98.4 ± 5.8*** 102.5 ± 6.7**# 113. 8 ± 13.6 in each group the analysis of correlation was perfor- interest that no significant independent correlation *P Ͻ 0.05 vs BH; **P Ͻ 0.01 vs BH; ***P Ͻ 0.001 vs BH; #P Ͻ 0.05 vs PFH.
between UAE and SBP during exercise was found.
administration of the dihydropyridine calcium Discussion channel blocker, isradipine, was found to decrease ex-UAE. 38 These studies were limited by the relaClinical issues associated with albuminuria have not been adequately examined in populations other than tively small number of patients studied (from 7-12). In a larger non-diabetic patient population ex-UAE, diabetics. There are no prospective studies evaluating the impact of MA on morbidity and mortality.
as assessed on the basis of albumin/creatinine ratio, increased severalfold during exercise. 32 The most commonly used upper limit of UAE has been established arbitrary on the basis of studies in Ours is the first report of ex-UAE in BH and in normotensives with a positive family history of diabetics, which showed that persons with UAE Ͼ30 mg/24 h (20 g/min) have a high probability of hypertension. Indeed, albuminuria decreased after exercise in NFH and increased in the PFH and BH progression to chronic renal failure.
2 In this study 24 h-UAE did not exceed 20 g/min in any of the groups. Although the differences between mean resting and ex-UAE were relatively large, statistical normotensive and BH individuals. Similar results were obtained by Giaconi et al 27 in BH. Mean 24 hsignificance was reached only in the BH group, probably related to data variability. Analysis of indi-UAE was 11.4 g/min in group NFH and 11.6 g/min in PFH. These numbers are slightly vidual data shows considerable interpersonal variability, in all groups the standard deviation was equal higher than those observed by other authors, 10, 18, 27, 28 where 24 h-UAE was generally lower than to or greater than mean.
Results exceeding mean ± 2 s.d. in the NFH group 10 g/min. The cause of these discrepancies may be the differences in methodology. In most of the earlwere considered excessive ex-UAE (ie, Ͼ56 g/ min). A subgroup of nine persons with excessive exier studies, unlike the current study, urine samples were frozen before analysis. This procedure may UAE was isolated from group BH. This subgroup also differed from the remaining patients with BH lead to underestimation of the albumin concentration. 29 and normal ex-UAE in that they had greater 24 h-UAE. However, there were no differences between There have been only three studies addressing 24 h-UAE in BH. 11, 16, 27 Mean 24 h-UAE in these these subgroups in 24 h-ABPM and LVMI. Thus, whether increased ex-UAE may be a very early studies ranged from 5-30 g/min. In the present study mean 24 h-UAE was 14.2 g/min. Similar to index of cardiovascular risk remains to be answered. Reports concerning the possible relationships the results of another study, 16 UAE during the night constituted only a third of 24 h-UAE. Lower UAE between albuminuria and other cardiovascular risk factors are few and inconsistent. Most of the studies during the night may result from lower BP and absence of exercise during this period. This notion examined the relations between 24 h-UAE and BP, and a positive correlation between 24 h-UAE and is supported by the fact that in most, 10, [30] [31] [32] however not in all studies, 14, 33 albuminuria correlated with office BP and 24-h ABPM has generally been reported. 10, 16, 27, 31, 32, 39 However in some of these BP. Increased UAE has been reported in people with altered circadian pattern of BP (non-dippers). 34 In studies the correlation was observed only in healthy people 16 or only in hypertensives. 27 The relation this study only a few persons could be classified as non-dippers. Thus, it was impossible to identify and between ex-UAE and BP has not been previously examined. In the present study, when the results analyze a group of non-dippers.
Vigorous physical exercise increases UAE even in from all three groups were pooled (n = 60), a significant relationship was found between ex-UAE and healthy people. 17 The mechanism of this process is not well understood. Data suggest that changes in night time SBP, but not exercise-induced SBP. This indicates that there are other factors than BP during intrarenal hemodynamics may play a significant role. 35 During exercise renal blood flow decreases, exercise that determine ex-UAE. These may be influenced by night time SBP, which tends to repglomerular filtration rate decreases or stays the same, but the filtration fraction increases. 35 However resent patients 'baseline' SBP, not affected by daily activities. lack of correlation between ex-UAE and filtration fraction may indicate that increased filtration pressWe conclude that in some patients with BH without other known cardiovascular risk factors, physiure may not be the major factor responsible for increased UAE during exercise. 35, 36 Ex-UAE probcal exercise induced an excessive increase in UAE. ably also depends on metabolic factors. 19 blocker treatment (propranolol, metoprolol). Also an
